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The Coordinmatiom of the Electrical &nd Optical Axes

\

of the Antemna of o Radar Set

by
Engineer Culomel ¥. Kenonykhin, Candidate of Technical Sciences

mechanical axes of the antenma

system of the radar
(ndiol&:f:io:?a ::;mm--n.s) causes a :yttm‘::c «Tor in the
1%, Guring momeld ring and angle of target location. To elixinate
tochoekthccom-dizéimon ctir’ lndoparationcfthons:lthmeésury
o : the electrical and Bechanical axes of the

It is impossidble to coordine
te the electrics
axs 1l and mechani
‘ .”: .:mtie q;ntem systen 1nsdntely. Tharefore, first nthu%hc
is coordimted.with thizt:.]:g::” i by Y ‘n. ot’tbe .
is coordinmted with the ckctric:l ::11:‘: #0d then the optical axis

The optical and elactrical otenna systems
‘ &xes of the
&Mnazhzogxlg coordipates by the Oquf)fa:o zone :tthod m
bort ctma et ‘t.h:o l:o-n in space, my be coordinated viéh the
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DIAGRAM 1
Diagram of PS0-2 Device '
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At a distance of 40 tc 70 meters from the RL3, and at & height
of 15 to 20 meters,a PSO-2 antemna with circular polarization is
set up. The RLS antenna is pointed toward it.

The high-frequency electromagnetic encrgy impulses radiated by
the RLS ere received by the PS0-2 antenna. And if the electrical
axis of the RLS antenns system does not coincide with the direction
toward the PSO-2 antenns, the impulses that are received will be
modulated in amplitude.

The axplitude envelope of these impulses represents a sinusoidal
voltage. It bas a frequency that is determined by the speed of the
antenne head rotation, an amplitude propoartional to the size of the
angle of error between the electrical &¢xis of the antenna and the
direction tc the PS0-2 antenns » 8nd also a phase determined by the
position of the PSO-2 antenna in the image plane.

The impulses received by the PSO-2 antenna are dstected, amplified, and
then the discrimination and amplification of the izpulse envelope are
carried out. This v:ltage is used as the voltage of the error signal,
for which it is relayed directly into the system of automatic tracking
(sistema avtoraticheskogo 80prov zhdeniya--8AS) of the target in the
direction of the RLS (for RLS SON-4, S0H-9,to the input of the
resonance azplifier).

By the advance setting of the FS0-2 pbase bridge regulator, the
voltage phase of the error signal is set 80 that at the indicated
s!mtotfotthesABthucvmndbenousmlindieatingbearingand
angle of location in the BAS RLS.

When sending the output voitage of the PSO-2 into the &8a8 KLS
system, the proceseing of the error signal takes place, and the
electrical axis of the RLS antenna systen turns out to coincide
with the directiocan to the PSO-2 antenna.

The PSO-2 antenna has a marker that wvas installed taking the bage
of the RLS scope (vizir) inmto comsiderationm. If the croes hairs of
the scope coincide with the PS0-2 marker, then the electric.l and
optical axes of the RLS antenma system are coordinated. If they do
not coincide, then by displacing the parabolic reflector this 1is
achieved in the plane of the azimrth, or by displacing the opticel
axis of the scope, it is dome in the plene of the angle of locationm.
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The basic value of using the PS0-2 is the simplicity of rrying
out the operstion of courdinetion and the poscibilities Z& cl;:ying
it out irrespective of weather conditioma.

' However, the utilization of the PS0O-2 elso has faults, the

greatest of which 1s thet during the eccomplishment of the operation
of coordimating the axes it is necessary to emit high-power, high-
frequency energy into space.

It is simpler to carry ot the coordinetion of the axes of the
aptemss with the help of an EXEO-1 device, which is en ordinary
monitorieg resometar {disgram 2). It is linked to the antenns by
circuler polerization which is set up during the coordination of the
sxes and which carresponds to the PS0-2 antenna.

70 reduce the attenumtion of the “rineing” signal the -
frequency cable betwesen the monitoring resometor and the antenna ig
made shart (2 to 3 meters), and the tuning of the monitoring rescoator
is dovs with the aid of 2 synchronized signel directly from the
operatos cab (kabine) of the RLS (the monitoring rescmator detector
is to be brought into the RLS ced).

. mmlamnw-edbythom,andutm“tmm
cocrdinmtion of the elsciricel and optical axes of the RiS entenps
Sysles 1 done, using the same method as foar the PSO-2. Moreover, the
BAS of the RLS target works from the EKEO-1 sigmel (“ringing” of the
scnitoring rescostcx ), delinested by the strobe oo the renge sectar

vhere ths "ringing” {6 pot sstureted and sigmals reflected from loeca
ovjects are adsent. : 1

!h-n’m—luﬂuuychohmodtommmmxu
mydmmzm-ummm«wmxm, to
take the frequency spectrus of the ispuise being emitted, 10 evalwmte
wmm& J:r;c-;) (sccording to the magnituds of the "ringing' ) and

%, and & wummmummmw-
B performmnce curve. ‘

Bormlly the IF 1is
T _ : parformnce cuxve wwum.mx

e looal comtrol dhject may be & corney rflector vith
sise of ) wwter) or & metal shest (of & 3mv§a-:::.
sls2), ior & local cbject with e Sive of act mare than 2.5 4.4,
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[unknowvn unit of measure, possibly grid ezimth--direktsicenyy ugol]
from which the reflected signal does not fluctuate and exceeds the—

oise level of the RLS system itself by 5 to 10 times.

Other local cbjects must be located at a slant range o
150 to 200 meters and by angular coordinates not cluo?thn 1=00.
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DIAGRAM 2

Diagram of Monitoring RBesomator Device (ExB0-1)
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by the disls of the fine receiving selsyn. The electromechanical
amplifier (elektromekhanicheskiy usilitel--EMJ) is switched on to the
angles of elevation (ugol mesta). Then the antenne is menually
offset 0-20 to 0-25 from the: azimth of the direction to the local
object &nd the EMU of the azimuth is swvitched off. The voltage
(uciﬂtim--ﬁw) ot the jJacks of the azimuth channel 1g
measured in seiecting the mode of operation of the antenna control
system vhen trecking the target automatically.

The indicated operation 1s carried out through 0-Ob to 0~06 wp
to a 0-20 to 0-25 er=: in czimuth in the opposite direction from
the local control object. Then a graph 1s drawn shoving the
dependence of the azimith EMJ excitation voltage (in volts ), as a result
of the antenna dcviatiminazimthrro-thedircctimotthcllto
the local comtrol object (in smell d.u.).

On the straight-line part of the graph the steepness of the Iy
‘ performance curve is shown in volts per d.u.

The steepness of the IF perfarmance curve is determined by the
formula:
,
K - K-—
x!. = ‘1 z P
Where U, - excitation voltage drop between two points of the straight
line part of the perfarmance curve.
P - the nusber of d.u. that lie between the two selected points.
The coefficient X is defined as the relation of the steepness of
the DF performance curve, taken for an airplane, to the steepness
of the IF performance curve K), taken far the local control point.
Ihestecpnuaotthelrpcrmrnncecurveudctcumdatthru

points of the RIS operating frequency band--the two extreme ones and
the middle one.
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When using the EXHO-1 device, the method for reeding
: the steepne
of the IF performance curve remir,ss the same. For an RLS of tl'm *
g-% tyiae, the coefficient K fluctuates between 0.8 apd 1.1. In this,
EKHO-1 ansver signal replaces the reflected signal from ’
zonitoring resometor. “ . the

Thus, at the present time, for the ose of
purp < coordinat
:;.ectrical and optical axes am’i determining the I pu'ror.nceim
o the antenna systems of RLS's of the BON-I, S0M-9, S(M-15, S0N-30
ype and of cther gimilar omes » it is adviseble to use the monitoring
resomator that is a accessory of these atations.

Por this 15 is necessary:

--t0 replace the antemna of the monitoring
resamntor that
bas linesr polarization with an sptenna thet hes circular polarisation;

Besides this, it is desirable to ensure the
sibilit tuning
:l}: monitoring resomator from the operator cad cfp::c RLS, znd“tar
by ;x’m :‘ﬂaen the monitaring rescmatcr and the RIS, 1t is necessary
syochronized commmications and br the
of the monitoring resonmator into the cadb of ti:s R1S. microsmmater

weather conditions. The above-mentioned elterat
icns of the regula
m'ut:z:nf resonator that is ar accessory of a1l the listed radar }
re ea
: sily carried out by the personnel and equipment of the
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